The efficacy of simulated solar disinfection (SODIS) against Ascaris, Giardia, Acanthamoeba, Naegleria, Entamoeba and Cryptosporidium.
The antimicrobial activity of simulated solar disinfection (SODIS) in the presence and absence of riboflavin against various protozoa and helminth organisms was investigated in this study. Assays were conducted in transparent 12 well microtitre plates containing a suspension of test organisms in the presence or absence of 250 μM riboflavin. Plates were exposed to simulated sunlight at an optical irradiance of 550 Wm(-2) (watts per square metre) delivered from a SUNTEST™ CPS+ solar simulator. Aliquots of the test suspensions were taken at set time points and the viability of the test organisms was determined by either culture, microscopy or flow cytometry where applicable. With Acanthamoeba, Naegleria, Entamoeba and Giardia exposure to SODIS at an optical irradiance of 550 Wm(-2) for up to 6h resulted in significant inactivation of these organisms. The addition of riboflavin to this system significantly increased the level of inactivation observed with cysts of A. castellanii. With Cryptosporidium oocysts and Ascaris ova exposure to SODIS in the presence and absence of riboflavin for 6-8h resulted in a negligible reduction in viability of both organisms. In this present study we have been able to show that SODIS is effective against a variety of previously untested waterborne organisms and with A. castellanii cysts the addition of micro-molar concentrations of riboflavin can enhance cyst inactivation. However, care must be taken as Ascaris larvae continue to develop inside the ova after exposure to SODIS and Cryptosporidium remain impermeable to propidium iodide staining indicating they may still be infectious.